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(54) SOLID-LIQUID SEPARATOR HAVING STIRRING FLOW FORMING MEANS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase separation 
efficiency or a separation speed of solid-liquid separation 
by controlling the speed and the direction of particles by 
utilizing inertia, and to provide a compact and inexpensive 
solid-liquid separator. 

SOLUTION: A porous member 3 for dividing an internal 
space to an upper separation region 2a and a lower flow 
region 2b is disposed in a separation tank 2. A stirring blade 
4 is disposed at the lower flow region 2b. A guide plate 5 
for converting whirling flow A generated by the stirring 
blade 4 to downward flow B is erected at a central part of a 
lower surface of the porous member 3. Since precipitable 
material in the water to be treated within the lower flow 
region 2b is flown by the force of inertia of a horizontal 
direction due to the whirling flow A generated by rotation 
of the stirring blade 4, the precipitable material hardly 
accompanies ascending flow C depending on raw water 
feeded quantity or the like, receives downward force due to 
the downward flow B and is separated. 




♦NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The separation tub which carries out solid liquid separation of the processed liquid to 
sejunction water and the sedimentation nature matter, and the porous member which divides the 
inside of this separation tub into an up separation region and a lower flow region, The sejunction 
water derivation means formed in the up separation region, and the churning style means 
forming prepared in the lower flow region, a processed water installation means and a 
sedimentation nature matter discharge means, The solid-liquid separator which has the churning 
style means forming characterized by having the vertical style means forming prepared in the 
porous member inferior surface of tongue and/or the lower flow region pars basilaris ossis 
occipitalis. 

[Claim 2] Churning style means forming is a solid-liquid separator which has the churning style 
means forming according to claim 1 characterized by being the radiation style mold impeller 
equipped with the impeller of one sheet in which the revolution style which goes around 
horizontally within a lower flow is made to form, or two sheets or more. 
[Claim 3] Vertical style means forming is a solid-liquid separator which has the churning style 
means forming according to claim 1 or 2 characterized by being the guide plate of one sheet or 
two sheets or more which changes the revolution style of the area within a lower flow in the style 
of [ in alignment with an axial center ] a vertical. 

[Claim 4] The solid-liquid separator have the churning style means forming carry out having had 
the separation tub which carries out solid liquid separation of the processed liquid to sejunction 
water and the sedimentation nature matter, the porous member which divides this separation tub 
into an up separation region and a lower flow region, the sejunction- water derivation means 
which were formed in an up separation region, the churning style means forming, the processed 
liquid installation means and the sedimentation nature matter discharge means which were 
formed in a lower flow region, and the **** style means forming which were prepared in the 
internal surface of a lower flow region as the description. 

[Claim 5] Churning style means forming is a solid-liquid separator which has the churning style 
means forming according to claim 4 characterized by being the axial flow mold impeller 
equipped with the impeller of one sheet in which the circulating flow through which it circulates 
in the direction of a vertical within a lower flow is made to form, or two sheets or more. 
[Claim 6] **** style means forming is a solid-liquid separator which has the churning style 
means forming according to claim 4 or 5 characterized by being the guide plate of one sheet or 
two sheets or more which changes the revolution style of the area within a lower flow in the style 
of [ of the direction of an axial center ] ****. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid-liquid separator used suitable for 
separation of the liquid phase, such as solid-liquid-separation tubs (separation of sejunction 
water-coagulation-and-sedimentation sludge), such as a settling basin, a setting tank (separation 
of treated water-precipitate sludge), a sludge thickener (separation of sejunction water- 
concentration sludge) in a sludge disposal, and coagulation sedimentation processing, and solid 
phase at large [ in activated sludge treatment ]. 
[0002] 

[Description of the Prior Art] Separation according [ the technique of solid liquid separation as 
opposed to waste water etc. generally ] to ** gravity (natural sedimentation, coagulation 
sedimentation, etc.), ** the separation (a cyclone, centrifugal separator, etc.) by the centrifugal 
force, and ** - the separation (a filter cloth — ) by filtration using the surface of discontinuity 
which has a minute aperture ** coagulative separation (filtration using condensation adhesion 
force etc.), such as film, a screen, or a sand stratum, and ** - it is classified into the separation 
(electrophoresis separation etc.) by the electric force, the separation (magnetic separation etc.) by 
** magnetism, and separation by ** inertial force. 

[0003] Among these, although many separation to the classification and separation actuation 
between the dust collection actuation in m ind-****** or **-*♦ by inertial force is used Since it is 
large compared with a gas, the consistency and viscosity of a liquid are seldom used for solid 
liquid separation. Only decollator ("cure against overflow of combined sewer system by swirl 
storm overflow" sewerage association magazine volume [ 26th ] No. 297 1989 / 2 reference by 
Mr. Shigeo Takeda) extent which used the revolution style like the classifier and swirl using the 
Coanda effect is known. 

[0004] Generally, the separation by inertial force is separated using the ratio of the passing speed 
(a direction is included) of a particle group, and a solid-liquid-separation rate (a direction is 
included) accompanying inertial force by flow of the slurry in equipment. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the decollator by the conventional 
inertial force, the separability ability was decided by ** raw water inflow, and the configuration 
and magnitude of** equipment, and the technical problem that neither separation efficiency nor 
a separation rate could be enlarged occurred. Moreover, the usual solid-liquid separators (settling 
basin etc.) took the vast site, in order to obtain the stable quality of treated water, and the 
technical problem that various kinds of equipment was needed also occurred. 
[0006] It was made in order that this invention might solve the above technical problems, and it 
aims at raising the separation efficiency and the separation rate of solid liquid separation by 
controlling the passing speed and the migration direction of a particle group by inertial force, and 
offering a cheap solid-liquid separator with a compact. 
[0007] 

[Means for Solving the Problem] The solid-liquid separator which has the churning style means 
forming concerning this invention The separation tub which carries out solid liquid separation of 
the processed liquid to sejunction water and the sedimentation nature matter, and the porous 
member which divides the inside of this separation tub into an up separation region and a lower 



flow region, It is characterized by having the sejunction water derivation means formed in the up 
separation region, the churning style means forming prepared in the lower flow region, a 
processed water installation means and a sedimentation nature matter discharge means, and the 
vertical style means forming prepared in the porous member inferior surface of tongue and/or the 
lower flow region pars basilaris ossis occipitalis. 

[0008] The solid-liquid separator which has the churning style means forming concerning this 
invention is characterized by using the radiation style mold impeller equipped with the impeller 
of one sheet in which the revolution style which goes around horizontally within a lower flow as 
churning style means forming is made to form, or two sheets or more. 
[0009] The solid-liquid separator which has the churning style means forming concerning this 
invention is characterized by using the guide plate of one sheet or two sheets or more which 
changes the revolution style of the area within a lower flow in the style of [ in alignment with an 
axial center ] a vertical as vertical style means forming. 

[0010] The solid-liquid separator which has the churning style means forming concerning this 
invention The separation tub which carries out solid liquid separation of the processed liquid to 
sejunction water and the sedimentation nature matter, and the porous member which divides this 
separation tub into an up separation region and a lower flow region, It is characterized by having 
the sejunction water derivation means formed in the up separation region, the churning style 
means forming, processed liquid installation means and sedimentation nature matter discharge 
means which were formed in the lower flow region, and the **** style means forming prepared 
in the internal surface of a lower flow region. 

[001 1] The solid-liquid separator which has the churning style means forming concerning this 
invention is characterized by using the axial flow mold impeller equipped with the impeller of 
one sheet in which the circulating flow through which it circulates in the direction of a vertical 
within a lower flow is made to form as churning style means forming, or two sheets or more. 
[0012] The solid-liquid separator which has the churning style means forming concerning this 
invention is characterized by being the guide plate of one sheet or two sheets or more which 
changes the revolution style of the area within a lower flow in the style of [ of the direction of an 
axial center ]****as**** s tyle means forming. 
[0013] 

[Embodiment of the Invention] Hereafter, one gestalt of implementation of this invention is 
explained. 

Gestalt 1. drawing 1 of operation is the sectional view showing the configuration of the solid- 
liquid separator by the gestalt 1 of implementation of this invention, and drawing 2 is the top 
view of drawing 1 . In drawing, 1 is a solid-liquid separator. The plate-like porous member 3 
which a solid-liquid separator 1 is arranged horizontally in the closed-end approximate circle 
tubed separation tub 2 and this separation tub 2, and divides the separation tub 2 into up 
separation region 2a and lower flow region 2b, The impeller 4 which hangs from the upper part 
of the separation tub 2, and forms the revolution style A parallel to the inferior surface of tongue 
of the porous member 3 (churning style means forming), The guide plate 5 which changes into 
the Shimo counterflow B the revolution style A which it was prepared in the inferior surface of 
tongue of the porous member 3, and was produced by the impeller 4 (vertical style means 
forming), The raw water induction 6 fpr introducing raw water (processed liquid) into lower flow 
region 2b (processed liquid installation means), The sludge fetch section 7 for discharging 
sedimentation nature matter, such as a sludge in lower flow region 2b of the separation tub 2, out 
of equipment (sedimentation nature matter discharge means), The concentration sludge fetch 



section 8 which discharges the concentration sludge which it was prepared in the pars basilaris 
ossis occipitalis in lower flow region 2b of the separation tub 2, and sedimentation nature matter, 
such as a sludge, was made to sediment, and was condensed out of equipment (sedimentation 
nature matter discharge means), The outline configuration is carried out from the treated water 
fetch section (sejunction water derivation means) 9 which uses the sejunction water in up 
separation region 2a of the separation tub 2 as treated water, it is made to carry out overflow, and 
discharges it, and the sedimentation promotion member 10 which promotes sedimentation of the 
sedimentation nature matter (pin flocks etc.) which remains in sejunction water. 
[0014] The pars basilaris ossis occipitalis of the separation tub 2 is formed in the cone 
configuration, and the sludge fetch section 7 is formed in the deepest part. Since the revolution 
style A which goes around horizontally by rotation of the stirring aerofoil 4 in lower flow region 
2b is formed, the horizontal section of the separation tub 2 in the gestalt 1 of this operation is 
made circular so that that revolution style A is formed and may be easy to be maintained within 
lower flow region 2b certainly, but if it has the horizontal section of point symmetry, such as a 
regular octagon and a forward hexagon, for example, there will be especially no limit. 
[0015] The porous member 3 is a plate-like thing which classifies both regions so that it may 
have two or more through tubes which do not bar passage of the sejunction water which raw 
water or the sedimentation nature matter separated and a flow of lower flow region 2b may not 
attain to up separation region 2a in general. As this porous member 3, the shape of a wire gauze, 
a punching plate, an expanded metal, a special perforated plate, and sheet metal, a granular 
packed bed, etc. can be used, for example. Moreover, the porous member 3 is horizontally 
installed so that the separation tub 2 may be divided up and down between lower flow region 2b 
in which an impeller 4 is located, and up separation region 2a in which the treated water fetch 
section 9 is located. In addition, in order to prevent the upper counterflow which goes up in 
accordance with a wall near the wall in order to prevent that an upper counterflow is formed, in 
case the Shimo counterflow B is made to change the revolution style A into the part by which the 
guide plate 5 was set up among the porous members 3, it is desirable to form the water cutoff 
member 1 1, as it is shown in drawing 1 and drawing 2 whether the above-mentioned through 
tube is prepared. 

[0016] It is the agitator (stirring equipment) which the stirring aerofoil is generally equipped with 
a singular impeller or two or more singular impellers, and this stirring aerofoil 4 is fixed to one 
shaft, and has a driving means (not shown). In addition, two or more stirring aerofoils can also be 
prepared in one shaft (multistage type). The configuration of the impeller 4 in the gestalt 1 of this 
operation is a radiation style mold which forms the revolution style A which mainly goes around 
horizontally in lower flow region 2b as shown in drawing 1 . This radiation style type of stirring 
aerofoil has the configuration which forms the flow which mainly goes around horizontally, 
when a monotonous impeller generally rotates. Although four wings are arranged at the 
revolving shaft as shown in the stirring aerofoil 4 at drawing 2 , the number of aerofoils does not 
have a limit in the number of stages that there should just be at least one step. Moreover, the 
number of sheets of the wing of the stirring aerofoil 4 was not limited. The installation location 
of an impeller 4 prepared in lower flow region 2b is made into between the porous member 3 and 
the partes basilaris ossis occipitalis of the separation tub 2, and is suitably set [ from ] up among 
the upper part, CHUBU ENGINEERING CORPORATION, and the lower part according to the 
internal configuration of the separation tub 2, the installation location of a guide plate 5, etc. The 
rotational frequency of an impeller 4 can be suitably changed by control of a driving gear (not 
shown) in consideration of the physical properties of the very fine particle group which is the 



sedimentation nature matter in a processed liquid. It is better to use the radiation style mold 
which can form water plain streams, such as a paddle mold well-known in order to generate a 
revolution style efficiently, a special paddle mold, a standard lath ton mold, and a turbine mold, 
as a configuration of an impeller 4 although the aerofoil of all configurations can be used, if the 
bore of lower flow region 2b is set to L and the path of an impeller 4 is set to D, in order to 
acquire an ideal churning condition within lower flow region 2b by the impeller 4 — a ratio — 
both dimension is set up so that the range of D/L=0.3-0.7 may be filled. In addition, when the 
stirring aerofoil 4 cannot be installed on account of the configuration of the separation tub 2 etc., 
the jet equipments (circulator etc.) which can make flow horizontal in lower flow region 2b may 
be installed. 

[0017] As shown in drawing 1 , it is installed in the inferior surface of tongue of the porous 
member 3 in the state of suspension, as shown in drawing 2 , four plates are being fixed to the 
radial centering on the core of the porous member 3, and a guide plate 5 changes into the Shimo 
counterflow B a part of revolution style A which collided with this. This vertical style B means 
the flow of the direction of a vertical which a part of revolution style A produces with a guide 
plate 5. Incidentally, a guide plate 5 changes a part of revolution style A into upper counterflow 
B\ when setting up at the pars basilaris ossis occipitalis of lower flow region 2b so that it may be 
later mentioned with the gestalt 2 of operation. Moreover, the curve configuration may be made 
although a guide plate 5 is the plate-like thing of a square or a rectangle. In addition, at least one 
number of sheets of a guide plate 5 does not have a limit in the number of sheets that what is 
necessary is just to be. 

[0018] As shown in drawing 2 , in order not to disturb the revolution style A formed of an 
impeller 4, the installation location of the raw water induction 6 is considered so that raw water 
may be introduced in lower flow region 2b along with the internal surface of approximately 
cylindrical lower flow region 2b. Although the installation to lower flow region 2b of raw water 
may use introductory tubing, using opening prepared in the wall, it is desirable to introduce so 
that level flow which the wall of lower flow region 2b is made to meet may be formed so that the 
revolution style A in lower flow region 2b may not be checked in any and formation and 
maintenance of the revolution style A can be performed. In addition, the revolution style A can 
be. efficiently formed and maintained in lower flow region 2b by combining with revolution style 
means forming, such as the impeller 4 mentioned above. 

[0019] The sludge fetch section 7 is formed in the pars basilaris ossis occipitalis in lower flow 
region 2b, draws out sedimentation nature matter, such as a sludge, the concentration sludge 
fetch section 8 forms the part into which the effect of a churning flow by the impeller 4 or the 
guide plate 5 is eliminated by septum 8a prepared in a part of separation tub 2, and a flow stands 
it still, and it makes a sludge sediment in the septum 8a, condenses it, and discharges the 
concentration sludge out of equipment. In addition, this concentration sludge fetch section 8 is 
formed if needed. 

[0020] The. catchment facility which makes homogeneity a flow in up separation region 2a as the 
treated water fetch section 9, and catches water can be used. When it is prepared if needed and 
forms this sedimentation promotion member 10, the sedimentation promotion member 10 The 
parallel plate which combined two or more parallel plates with predetermined clearance, Ramps, 
such as a COL gated image plate which combined two or more corrugated plates with 
predetermined clearance, Although rectification material, such as sedimentation tubing which 
combined two or more tubes and square tubes, a packed bed which it is filled up with a short 
pipe or granular support into supporting material or a framework, and separation area is 



increased, and raises the separation effectiveness, a perforated plate, or a screen, etc. can be used 
If sedimentation of the pin flocks which remain in the sejunction water in up separation region 2a 
is promoted, it will not be restricted especially. In addition, a ramp and sedimentation tubing may 
be installed as it is in the separation tub 2, and may be supported and installed with supporting 
material. 

[0021] The operation in the solid liquid separation in the separation tub 2 of such a configuration 
is explained. When the solid liquid separation by inertial force generally takes a swirl etc. for an 
example, a separation rate VL is shown by VL=(QI-Qu)/S by the tub cross section S, the 
undiluted solution inflow QI, and the sludge discharge Qu. When devise the flowing method in a 
swirl, the revolution style A of the rate of flow Vc of a bigger rate than a separation rate VL is 
generated in equipment, a particle group is put in the style of [ the / A ] revolution and it is made 
to move, the particle group then, with the inertial force The very fine particle group which it is 
hard coming to accompany to the upward flow C of a separation rate VL, and has a settling 
velocity smaller than a separation rate VL does not go up, either, but since it rides and exercises 
for the flow of the revolution style A, a small particle group is also separable. However, since 
magnitude of the revolution style A cannot be taken greatly, or turbulence by the revolution style 
A is in a separation region and separation efficiency worsens, at the swirl, the sludge discharge 
Qu tends to be enlarged, a separation rate VL tends to be made small, and it is going to raise 
separation efficiency in the swirl. 

[0022] So, with the gestalt 1 of this operation, as shown in drawing 1 , the stirring aerofoil 4 
which can change a rotational frequency freely is installed in lower flow region 2b. If the force is 
applied to the raw water introduced in lower flow region 2b by rotating it, the revolution style A 
is generated in lower flow region 2b and it enables it to take the rate greatly compared with 
conventional equipment Since inertial force horizontal also to a very fine particle group with a 
settling velocity smaller than a separation rate VL is given and it is exercising by it, it is hard 
coming to accompany to the upward flow C of a separation rate VL. Since inertial force is larger 
than before, it has further been hard coming to go it together. That is, separation efficiency and a 
separation rate can be taken greatly. However, since a flow by stirring reaches in [ whole ] the 
separation tub 2, the effect on up separation region 2a must be lost. 

[0023] That is, since the flow rates about a flow in lower flow region 2b are the raw water inflow 
QI and the stirring discharge quantity Qd, QI+Qd is to a base. Therefore, the index representing 
the mean velocity in the separation tub 2 is set to Va=(QI+Qd)/S. although the revolution style A 
of the rate of flow Vc occurs by this QI+Qd, if it has the influence of such stirring on up 
separation region 2a of the separation tub 2 — that separation rate VL — 1 — it is set to 
VL ,= =(QI+Qd-Qu)/S, and since a separation rate becomes large only in the part of Qd, naturally 
separation efficiency worsens. Therefore, separation efficiency increases by setting stirring 
discharge quantity Qd to 0 (zero) about separation. 

[0024] Then, from the installation location of the stirring aerofoil 4, although it passes in a 
suitable upside location, water installs horizontally the porous member 3 which prevents a flow 
in it so that the separation tub 2 may be divided up and down. Thereby, although the effect of 
stirring is effective in lower flow region 2b of the porous member 3 bottom, effect is lost in 
upper up separation region 2a. Therefore, since the upward flow C of up separation region 2a is 
set.to separation rate VL=(QI-Qu)/S, separation efficiency becomes good. Thus, since the rate of 
flow Vc of the revolution style A can be greatly taken compared with the conventional solid- 
liquid separator, separation efficiency and a separation rate can be taken greatly. 
[0025] Next, actuation is explained. First, the raw water containing the very fine particle group 



which is the sedimentation nature.matter is introduced by the fixed flow rate in lower flow region 
2b from the raw water induction 6. Under the present circumstances, it makes the revolution 
style A horizontal in lower flow region 2b easy to introduce raw water along with the internal 
surface of lower flow region 2b, as shown in drawing 2 , and to generate. Since it is horizontally 
arranged at this time so that the porous member 3 may divide the separation tub 2 up and down, 
in up separation region 2a of the porous member 3 top, the loose upward flow C of the effect of 
stirring by the stirring aerofoil 4 which is not almost is formed of the inhibitory action of the 
porous member 3 which forms this surface of discontinuity. 

[0026] Next, a strong flow is given to the raw water introduced in lower flow region 2b by 
rotation of an impeller 4. A part of this revolution style A turns into the Shimo counterflow B 
which descends towards the pars basilaris ossis occipitalis of lower flow region 2b in accordance 
with a revolving-shaft alignment with a guide plate 5 at the same time the revolution style A 
which goes around along the inner circle wall side of lower flow region 2b in the pars basilaris 
ossis occipitalis in lower flow region 2b by the impeller 4 of a radiation style mold is formed at 
this time. This Shimo counterflow B gives the down force to the very fine particle group it has 
been hard coming to accompany to upward flow C with the inertial force given by the revolution 
style A, and the very fine particle group which it is going to separate from upward flow C 
according to this Shimo counterflow B is separated efficiently. Thus, since it is flowed and 
condensed with lower flow region 2b of the porous member 3 bottom and sludge concentration 
becomes high, the separated very fine particle group is suitably drawn out from the sludge fetch 
section 7 or the concentration sludge fetch section 8 prepared in the pars basilaris ossis 
occipitalis of lower flow region 2b as a sludge. Depending on the case, the stirring aerofoil 4 
may be temporarily stopped before drawing out, sedimentation nature matter, such as a very fine 
particle group, is settled at the pars basilaris ossis occipitalis, it may precipitate and the high- 
concentration-ized sludge may be drawn out. 

[0027] On the other hand, the supernatant liquid which the sedimentation nature matter separated 
rides on upward flow C, passes up separation region 2a, and it is made it to carry out overflow 
from the treated water fetch section 9. In that case, by using the sedimentation promotion 
members 10, such as a ramp formed in up separation region 2a, the sedimentation removal of the 
pin flocks which accompanied upward flow C can be carried out, and still higher-quality treated 
water can be obtained. 

[0028] as mentioned above, the thing which was established for the stirring aerofoil 4 as 
churning style means forming according to the gestalt 1 of this operation — the horizontal 
revolution style A of the larger rate of flow than a climbing speed - being physical (mechanical) 
— it can be formed, inertial force can be given to the very fine particle group in the flowing raw 
water, and it can bar accompanying to the upward flow C to which a very fine particle group 
goes up the inside of up separation region 2a by this, and going up. Moreover, although a very 
fine particle group receives the above force not a little since raw water carries out a sequential 
inflow at lower flow region 2b and upward flow C is maintained Since a part of revolution style 
A can be made into the Shimo counterflow B in alignment with a revolving-shaft alignment by 
having formed the guide plate 5 as vertical style means forming The down force can be given to 
the very fine particle group in raw water according to this Shimo counterflow B. In the 
conventional solid-liquid separator, regardless of raw water inflow, or the configuration and 
magnitude of equipment which were a rate limiting factor, compared with general gravity 
precipitate, it is efficient at the short residence time, and solid liquid separation of the raw water 
can be carried out to a very fine particle group and sejunction water. 



[0029] With the gestalt 1 of this operation, since a separation rate and separation efficiency can 
be sharply raised compared with the conventional solid-liquid separator by having formed the 
guide plate 5 as the stirring aerofoil 4 and vertical style means forming as the porous member 3 
and stirring style means forming, it becomes compacter, plottage can also be made small and a 
construction cost can also be made cheap. 

[0030] With the gestalt 1 of this operation, if the rotational frequency which was adapted for the 
physical properties of the very fine particle group which is the sedimentation nature matter in 
raw water by having enabled modification of the rotational frequency of the stirring aerofoil 4 as 
churning style means forming is chosen, also with the same equipment, it is adapted for the water 
quality of raw water, or change of amount of water, and can process. 

[0031] In addition, although the pars basilaris ossis occipitalis of the separation tub 2 was made 
into the cone configuration with the gestalt 1 of this operation, it is good also as a flat side. 
[0032] Gestalt 2. drawing 3 of operation is the sectional view showing the configuration of the 
solid-liquid separator by the gestalt 2 of implementation of this invention.. The same sign is 
attached about the part which is common in the component of the gestalt 1 of operation among 
the components of the gestalt 2 of this operation, and explanation of that part is omitted. 
[0033] With the gestalt 2 of this operation, the guide plate 5 as vertical style means forming is set 
up at the pars basilaris ossis occipitalis of the separation tub 2, and the stirring aerofoil 4 as 
churning style means forming which forms the revolution style A between this guide plate 5 and 
the porous member 3 is arranged, this" — operation — a gestalt — two — **** — drawing 3 being 
shown -- as — the lower part - a flow — a region -- 2b - inside — the upper part -- being located - 

- stirring — an aerofoil — four — having been generated — being horizontal — revolution — a style 

- A - the lower part -- a flow — a region -- 2b -- a pars basilaris ossis occipitalis ~ setting up — 
having had « a guide plate -- five - a revolving shaft -- an alignment — meeting - going up — 
upward flow - B - ' -- changing - having -- although - Turn the inside of lower flow region 2b 
near the inferior surface of tongue of the porous member 3 to the periphery section of the porous 
member 3 by rotation of an impeller 4, and it is sent out. It can become the Shimo counterflow B 
(down vertical style) along the inner circle wall side of lower flow region 2b, the down force can 
be given to the very fine particle group in raw water according to this Shimo counterflow B, and 
the increase in efficiency of solid liquid separation can be attained. Moreover, near the lower 
layer of lower flow region 2b can be enougji agitated also in the direction of a vertical, and the 
inside of lower flow region 2b can be homogenized. 

[0034] According to the gestalt 2 of this operation, with as mentioned above, the guide plate 5 
set up at the pars basilaris ossis occipitalis of lower flow region 2b Since the revolution style A is 
changed into upward flow B 1 (above vertical style) which goes up in accordance with the 
revolving shaft of the stirring aerofoil 4 and it can change into the Shimo counterflow B (down 
vertical style) which acts as Shimomukai near the periphery section of the porous member 3 Like 
[ can give the down force by this to a very fine particle group, and ] the case where it is the 
gestalt 1 of operation While it is efficient at the short residence time compared with the 
conventional coagulative separation equipment by gravity precipitate and being able to carry out 
solid liquid separation of the processed liquid to the sedimentation nature matter and sejunction 
water, the inside of lower flow region 2b can be homogenized. 

[0035] With the gestalt 2 of this operation, although the sedimentation promotion member (not 
shown) in the gestalt 1 of operation is not prepared in up separation region 2a, you may prepare 
if needed. Moreover, with the gestalt 2 of this operation, although the concentration sludge fetch 
section (not shown) in the gestalt 1 of the operation to lower flow region 2b is not prepared, you 



may prepare if needed. 

[0036] Gestalt 3. drawing 4 of operation is the sectional view showing the configuration of the 
solid-liquid separator by the gestalt 3 of implementation of this invention. The same sign is 
attached about the part which is common in the component of the gestalt 1 grade of operation 
among the components of the gestalt 3 of this operation, and explanation of that part is omitted. 
[0037] With the gestalt 3 of this operation, the thing of the axial flow mold which forms the 
circulating flow D which mainly stirs the inside of lower flow region 2b in the direction of a 
vertical as a stirring aerofoil 4 is adopted, it is the periphery section of the porous member 3, and 
two or more guide plates 5 (♦*** style means forming) are set up by the internal surface of lower 
flow region 2b, or its near. Moreover, in order to prevent that the below-mentioned upper 
counterflow shifts to up separation region 2a from lower flow region 2b, it is desirable to form 
the water cutoff member 1 1, as a through tube is not prepared in the periphery section of the 
porous member 3 or it is shown in drawing 4 . 

[0038] It is the agitator (stirring equipment) which the stirring aerofoil is generally equipped with 
a singular impeller or two or more singular impellers, and this stirring aerofoil 4 is fixed to one 
shaft, and has a driving means (not shown). In addition, two or more stirring aerofoils can also be 
prepared in one shaft (multistage type). The axial flow mold which can form circulating flow, 
such as a well-known propeller mold, a paddle mold, a hydrofoil mold, and a turbine mold, as a 
configuration of the impeller 4 in the gestalt 3 of this operation can be used. Moreover, although 
it is cylindrical like what was adopted with the gestalt 1 of operation as a configuration of the 
separation tub 2, if it is the configuration from which formation of the homogeneous circulating 
flow D in lower flow region 2b is not prevented especially, it will not be restricted to this. What 
has a horizontal section symmetrical with a point desirably is good. And in order to make 
circulating flow D of the vertical direction easy to bar formation of the below-mentioned 
revolution style A, and to form, it is effective if the baffle 12 (baffle) which extends in the 
direction of a vertical in the wall of lower flow region 2b is formed. As long as raw water 
installation into the separation tub 2 from the raw water induction 6 is performed to lower flow 
region 2b in connection with this, it may be carried out in what kind of direction. In addition, 
although the stirring aerofoil 4 consists of two wings as shown in drawing 2 , at least one number 
of sheets of a wing does not have a limit in the number of sheets that what is necessary is just to 
be. 

[0039] Next, a flow in the separation tub 2 is explained. When the impeller of the shape of a 
propeller of the stirring aerofoil 4 rotates, a stream to vertical down Discharge, The horizontal 
bottom current which faces to a wall from a revolving-shaft alignment at the pars basilaris ossis 
occipitalis of lower flow region 2b is formed. The upper counterflow which goes up in 
accordance with a wall is formed, the water plain stream (♦*** style) E is formed for this upper 
counterflow of the porous member 3, and a series of circulating flow D which joins the above- 
mentioned Shimo counterflow B near the revolving-shaft alignment is formed in lower flow 
region 2b. Moreover, the revolution style A which goes lower flow region 2b around horizontally 
secondarily in rotation by the stirring aerofoil 4 of an axial flow mold is formed. The circulating 
flow D formed of the stirring aerofoil 4 consists of flow (an upper counterflow and the Shimo 
counterflow B) of the direction of a vertical, and horizontal flow (a bottom current and the **** 
style E) which flows between a revolving-shaft alignment and walls along with the revolving 
shaft of the stirring aerofoil 4, and the internal surface of lower flow region 2b. The revolution 
style A secondarily produced by rotation of the stirring aerofoil 4 which is a **** is changed into 
**** style E 1 which tends toward a revolving-shaft alignment by colliding with a guide plate 5 



and which is a water plain stream, and it is used in order to supplement with the **** style E of 
the circulating flow D by the stirring aerofoil 4 and to gather effectiveness. 
[0040] Within lower flow region 2b, stirring mixing is performed by the circulating flow D by 
the stirring aerofoil 4, while the **** style E is formed, **** style E' changed by the guide plate 
5 is formed, and inertial force horizontal to sedimentation nature matter, such as a very fine 
particle group in raw water, is given by these. 

[0041] Now, in order that it may ride on horizontal **** style E+F and a very fine particle 
group may move, especially a small very fine particle group can give the down force to a very 
fine particle group according to the Shimo counterflow B which stops being able to accompany 
to upward flow C easily, and is further produced in accordance with a revolving-shaft alignment 
with inertial force, and, thereby, a very fine particle group is efficiently separated from upward 
flow C. Thus, the separated very fine particle group remains in lower flow region 2b, and the 
sejunction water which the very fine particle group separated rides on upward flow C, passes up 
separation region 2a, and it is made it to carry out overflow from the treated water fetch section 
9. In that case, by using sedimentation promotion members (not shown), such as a ramp formed 
in up separation region 2a, the sedimentation removal of the pin flocks which accompanied 
upward flow C can be carried out, and still higher-quality treated water can be obtained. 
[0042] In lower flow region 2b, since the very fine particle group separated according to the 
Shimo counterflow B remains, and is condensed and sludge concentration becomes high, it 
draws out outside directly suitably from the sludge fetch section 7 prepared in the pars basilaris 
ossis occipitalis. Depending on the case, an impeller 4 may be temporarily stopped before 
drawing out, sludge may be settled at the pars basilaris ossis occipitalis, and the high- 
concentration-ized sludge may be drawn out. 

[0043] As mentioned above, while forming in lower flow region 2b the water plain stream (***♦ 
style E) which tends toward a revolving-shaft alignment on the inferior surface of tongue of the 
porous member 3 by having formed the impeller 4 of an axial flow mold according to the gestalt 
3 of this operation Since the revolution style A is furthermore convertible for **** style E f with a 
guide plate 5 It is made hard to accompany to the upward flow C which passes the porous 
member 3 by giving horizontal inertial force also to the sedimentation nature matter with a 
settling velocity smaller than a separation rate VL. Furthermore, the down force can be given to a 
very fine particle group according to the Shimo counterflow B. Separation efficiency and a 
separation rate can be raised like the case of the gestalt 1 grade of operation by this, and solid 
liquid separation can be efficiently performed in a short time compared with general gravity 
precipitate regardless of raw water inflow, or the configuration and magnitude of equipment 
which were a rate limiting factor in the conventional solid-liquid separator. 
[0044] 

[Effect of the Invention] While making it hard according to this invention to give horizontal 
inertial force to the sedimentation nature matter in raw water in a lower flow region, and to 
accompany to upward flow by having established a porous member and churning style means 
forming, as explained above Use the vertical down Shimo counterflow which will be formed of 
vertical style means forming if stirring style means forming is revolution style means forming, 
and if stirring style means forming is circulating flow means forming Because use the vertical 
down Shimo counterflow which constitutes the circulating flow and this gives the down force to 
the sedimentation nature matter In the conventional solid-liquid separator, solid liquid separation 
can be efficiently performed in a short time compared with general gravity precipitate regardless 
of raw water inflow, or the configuration and magnitude of equipment which were a rate limiting 



factor. Therefore, since it is suitable for solid-liquid-separation actuation of sedimentation nature 
matter, such as a very fine particle group, especially the solid-liquid separator concerning this 
invention is effective if it applies to the solid-liquid-separation actuation of a water treating unit 
and an ooze processing equipment in the solid-liquid-separation actuation in a chemical process, 
water environmental preservation, and water use. 

[0045] Since a separation rate and separation efficiency can be sharply raised compared with the 
conventional solid-liquid separator by having established a porous member, churning style 
means forming and vertical style means forming, or **** style means forming according to this 
invention, it becomes compacter, plottage can also be made small and a construction cost can 
also be made cheap. 

[0046] Since this can be made to sediment promptly according to this invention even if it is the 
case where pin flocks etc. are contained in the sejunction water which passed the porous member 
by having prepared the sedimentation promotion member in the up separation region, separation 
efficiency and the quality of treated water can be raised. 
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teElo5A$-«#S4c7)IlIlKtt^o-C±#-r^±#8S[B 

' (±*ifij^isea5) k^l, Mjnr3«>flaaft 
jfiTTi*rt*Twa[B cRfrrtKoaaa) kssit** 

C0T% in(C«t0iiSiNB& : FfP^T*(6l^O^S:4i.SC 

k* { -c#. mt«>aai^i^knat:. a*ittscj: 

k*T**i:ftfe. T«a««2brt*i&ltft-r*ik 
[0035] Zcrm&coBM2X'li, ±mm®2 ate 

Sfico^a2-C'{i, T&3WK2bC!&«>aai£&l? 

[0036] aa<^a3 . H4tti«)«HHwsia«» 
m3izihwmmmmm:*-mmmx'bh. z 
commemm 3 oaai9M> a *>hmo^.® 1 ««Mtt 

MRkiSirsaiHcov^TttH-WtftL* 
[0037] Cl<7)|li«S<7)^a3T*{i. a#H4 1 LT± 

KTaa»«2 brt^aaarrticjfflw-saaaDia 
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.mftus #$Mztix^&. t 

hcoZW.it? ZtzMz. ZfiMtt3?>mUliZ 

[0038] Hstizmnitmvmft mm tzim® 

■ti&zbtx'Zi {$>w&) . ze>m&<mB3izm 
&nmm4<m#tLXii. Macom^ym, ^hvu 

!SLX'$mmzm^z>zk#x'$&. ±tz.mm2 
<m&bLx\i. mL<mmixMmLtzhff)tnmz 
nmttX'hhtf. t<<,zTum}mbnzmh%m 
%mmffiDm&m»zti%^mx.x'btitf. ztuz 
mt>tizi><ox'te%\,\ mtL<n. timtcmmm 

mf±.T*mmm8iDm$.L*?i-<-rz>tzit>iz. t 
ummbcoftmzssimmzw&t&mfmi 2 
mm.) KzzWitt&^mx'bh. zmz^x. 
mm a® 6 *> t mm 2 ^^nmrnxnT^m 

Wl2 b izttLX'tthtitM. k'CDXo^'fjMzfrbtiX 

«-C«i£$*v0^j!^ ^«<7)«da{i^^< k 1 1 m 
til££<. *cr>ffi!tlzmmi&\ 

1 0039] mzft$M2ft<7)vmiz^\ ^xmnti. 
mm4 ora^mm %mtfm-r& z t izx 

Bg*^?La5«3(cJ:0*TO (|*M1*) EjWBS3*U 

EHStt'i:^-c±aTiftig£B(c^a[i-s-ji<offaissD 

4 lei SEW6jI»C± 0M»;m(zT»8aW2 b 

"*wk:«igt*ii0a[A3Wp)«s*i.*. Js#S4{c«to 

^Sti«'ffili8tbttimil40|B|mhT»8DBl«2 
bOfigfflK»oTlfttt#|6]Om (±mtHXt/TA 
8SB) EKIlW,»i:rtKk^ntaEh.6*¥*rtI«a 

ft (iSjeatjj:^iftMi*E) tfrbmntztix^z. ± 

torn 5 caser 4 z k -C'UMEifrwcisifr 0 wmx-bi 
mm. ' izgmzti. mx4tz*tmmLD<?>to'b 

■ SEE L«**±H' 3>*:J6fc:*iJffl$ ixS . 
[0040] TStStt&«i2 b rtTtt, £ffg4. fc J: &fl| 

k ft&SftK 5 £ «t 9 £ fti> Mtfl E ' $ 

ti. zithizx^m^mm^mmcommmz 



6) ^2 0 02-589 1 3 

1 0 

[0041] ST. *¥*|6l^|6]'i:«E + E ' tftoT 

TT^rifiKO^^i.S^k*<T-#, ^ixKiO^gUX 
aMft^aUJHSC frhttMZiih .znXdizlX 

mzt^wfflft?mtTum®2bizm?i. m 
m-ftmm u&mmtiMc izm^x±mm® 
10 2armix9mfcRiii&9fr(>mmit&. *<m 
tz, ±mm®2a.n{zmtzmm<nwmmm 
(Wfrtf) mm-thzkiizx*). ±.mctm#i 

fctTV7o -y 7%k'tmmiX'Z . -JECJ:«<0W1* 
£f#S .Ik 

[0042] Tf8S»«2 b Tli, TfaffiB lei 9#8t 

20 it£ftU:?^S£3l#&^lC{>J:v\ 

[0043] feLh«0 J: 3 fc, ^^Utt^BIB 3 J:ix 
tf, IKScO}S#g4 * WtfcC k t* J: <0 . TffieOMB 
2 b IzZHmt 3 tf)Tffi 1 0(8IMl*:ft36» 3 ( A 
£«E) *JBfcfik*K. ?^»(«8SA^|g|*i«5 

tci orsj^ssE ' izismthzktfx'thvx. fitm 
t muto<Mmi} zs-thzt xzumt 3 §• m&? 

6±IWCN^ffLft:<<U TW«B(CJ:») 

30 ntc«t onifcwjejB 1 m<r>n&k mizmm&tv 

SS$ J: < WMMtlf oZk tfXS t . 
[0044] 

[#»*)»*] fiUMLfcJ: 3 tc. 
¥*W««tt***iT±*a(cHffLfc:< <-t*k* 

40 iz. mmmmmm&zm'btiti. msi 

tifymmximx < mmr^o z k ^-c# 1 . 

m^mn.mmmtmmzmti<ox\ mr 
50 o-b^KtjftiHaft-dafl!. xmskktiwmm 



5/1/06, EAST Version: 2.0.3.0 



11 

i o o 4 5 1 zomizxtm . «taw, 

k jc J: o . ftMvmmmmmzit^xft&m. 

1 0 0 4 6] znmizxtiif. ±mmmzmim 

lz\:y7a-y?*$tfliitit:tfr&X°hiXi>. Zixtm 

^*Hca»s** z k * ? x*^ &cox\ ftmm>wm 

imi ] znmvmmmiizz&Mmm&mv 
®&z*tMnmx'bz>. 
.t02 ] mKQyfflsx'bz. 
[03] zcomcomiMcr>Bm2izj:mmttW£m 

[04] z<mw<rm&mi&3££&wMftmi&n 
m&F&mmx'bz. 

[01] 




7 



7) #^2002-58913 

12 

1 BiS^^S 
2 

2 a ±&#8I® 

2 b TSBcSftfg 

3 £?LS5tt 

4 immm®. msmm. mm) 
io 7 x5 -x sw« ( mmm¥tii&®) 

10 «^(£jtgm 

11 ±*Stt (Mfttt) 
12 

b. b- lasss (Tisia, ±Koss) 

C ±#8g 

d m 

20 E , E * faMS 



[02] 




[03] 




(8) 



#§82002-589 1 3 




(51) Int. CI. 7 » FI T-?>M (**) 

BO IF 7/22 BO IF 7/22 

15/02 15/02 A 

C 

(72)^HB# Jkffl M F^-A(##) 4G037 AA11 DA30 EA04 

*^«E^?lZTg6#18-f- ffei^tt 4G078 AA13 AB20 BA05 CA01 CA08 

BJE*§^f£Sf33?rl*l CA12 DA01 DA19 DA21 DC10 

EA10 EA20 
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